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A Study of Automatic Code Generation for
TMO-based Real-time Object Model

Mi Heui Seok’ - Ho Dong Ryu™ - Woo Jin Lee™

ABSTRACT

In recently years, distributed real-time software has performed important roles in various areas. Real-time applications should be
performed with satisfying strict constraints on response time. Usually real-time applications are developed on the real-time supporting
middleware such as TMO(Time-triggered, Message-triggered Object), CORBA/RT, and RTAIL However, it is not easy to develop
applications using them since these real-time middleware are unfamiliar to programmers.

In this paper, we propose an automatic code generator for real-time application based on TMO in order to reduce development costs.
For increasing or reflecting the characteristics of TMO into the design model, SpM and SvM methods are added into the class diagram,
which have time constraints as their properties. And behaviors of them are represented as separated regions on state machine diagram in
different abstract level. These diagrams are inputted into TMO-based code automatic generator, which generates details of the TMO class.
Our approach has advantages for decreasing effort and time for making real time software by automatically generating TMO codes
without detailed knowledge of TMO.

Keywords : Real-Time Software, TMO, Automatic Code Generator
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CuriseControlTMO " | class CruiseControlTMO : public CTMOBase
attribute
operation
SpMoperation /fregister spm

controESpM . RegisterSpM( (PFSpMBody)&Cruise Contreol_TMO:controlSpM, &control_SpM_spec);

SvMoperationm
distanceSvi()

//register sym )
RegisterSvM( (PFSvMBody)&CruiseContreol_TMO:distanceSvM, &distanceSvM_spec);

control_AAC | AAC aac_controlSpM_T(™"), tm4_DCS_age(0),tm4_DCS_age(300000000000),50000000,
| 0, 10000000, 20000000

{from =(0, 'hr')

until =(3, *hr)
every =(5, ‘min’)
est =( 0, 'sec)

Ist = (1, 'min?)
deadline =(2, 'min}

SvMGateClass gate_CruiseControlTMO_distanceSvM;
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svm1()/
actionl

. svml){
faction2 o iffstate == "A")
actionl;

actionZ;} }

svm1()/actionl

svml(){ actionl;}
svm2(}{ action2;}

Branch

[conditionl] svm1()
Jactionl

[condition2] svm1()
faction2

svmiQ{
iftstate == "A")|
iflconditionl == true}
actionl;

elseificondition2 == true){
action2;

Loop

svmit({

i ; if(state == "A")(
[conditien1]/action5 .
i svm_l() rB\ c alturon} . ‘
Jactionl while (lcondition 1)
|. action;

action3;
actions;

action5;
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| SviM
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4 Accelerate TMO

TMO _atiibute
TMO_atinbute TMO _operation
TMO_operation SpM
| void contralSpmi) accelerateSvm()
SvM
void distnaceSvm(int dist,,,
| void speedSvm(int speed)
| 4 BreakTMO
TMO _atibute
TMO _operation
| SeM
| Svid
breakSvm
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@] Error Log | 43 Tasks [[2; Problsms | El Console 5%
E:Es%uﬁcamﬁ tEslinse Application] Ci#Program Files¥avaiirebHbintiavaw, exe (2010, 11, 29,
include ¢stdio.n>
#inciude <iostresm>
!l#1inciude "TMOSL
[fpragna commens (1ib, "THOSLY)
fusing namespace TMO:

S 1EE

using mamespace std;

typedet struct(
} ParamScract S

class control tmol: public CTHOBase
iprivace:
int speed:
void concrel spm() ()t
ParamStruct SvH SvPara;
)
inc speedup svm() (PazamStruct SvM “paza){

int speeddown svm() (BaramStruct SvM *para)
}
lpublic:
//THO constructor
conerel tmal()t
//register control spm()
Spl_RegistParam contrel spm()_spec:
BAC eac_control spm() (_I(""), tmd DCS age(0),vmd DGS_age (9),0, 9, 9, 8);
control_spm()_spec.build regist info RAC(aac_control spm()):
RegistezSpM{ (PFSpMBody)scontzol tmol::icontzel spmi{), &control spmi)_spec);

//register spesdup sva()

SvM_RegistParan speedup svm()_spec:

spesdup_svm{)_spec.CETE =0;

_tescpy (speedup_svm()_spec.name, T ("speedup_svm()")):

Registersvii{ (PFSwMBody) coontrel tmol::speedup svm(), Sspeedup svm()_spec):

//zegister speeddown svm()
SvM_RegistParem speeddown svim()_specs

speeddoun_svm()_spec.GETE =0;

_tcscpy {spesddewn svm()_spec.nane, T("spesddevm sva()"));

Registersvi( (PFSvMBody)ccontrol tmol::speeddown svm(), &éspesddown svm() _spec):

//register THO
TMO_RegistParam contzol tmol spec:

{co tmol_spec.global name, _T("control tmol”));
ol tmol spec.start_time = tm4 DCS age(2¥1000¥1000);
TerTHO(scontrol tmol spech:

lvoid main() ¢
StartTHOengine()
contzol tmol control Tmol new;
MainTnrSleep() :
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